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REMARKS/ARGUMENTS 

Preliminarily, the Applicants would like to thank the Examiner for conducting a 
telephonic interview with the Applicants* undersigned attorney on September 21, 2004. 
During this interview the status of the pending claims was discussed, and the Examiner 
agreed that claims 27, 48, 68, 74, 76 and 78 as they presently appear, would be allowable, 
and the Applicants agreed to cancel the remaining claims. Accordingly, claims 26, 47, 67, 
73, 75 and 77 have been cancelled, without prejudice to their later reentry, in order to 
expedite prosecution. Therefore, reconsideration and allowance of the present application are 
respectfully requested 

The specification stands objected to for various informalities. Applicants submit that 
these informalities have been fully addressed by the submission herewith of the attached 
substitute specification, which incorporates both previous amendments and newly submitted 
amendments therein. The substitute specification contains no new matter and, accordingly, 
the withdrawal of these objections is respectfully requested. 

Claims 47, 73, 75, 67 and 77 stand objected to under 37 CFR 1.75. In addition, 
claims 26, 27, 47, 48, 67, 68 and 73-78 stand rejected under 35 TJ.S.C. §112, second 
paragraph, and claims 26, 47, 67, 73, 75 and 77 stand rejected under 35 U.S.C. § 102(b) as 
anticipated by JP 63290842. Applicants submit that the above amendments fully address 
these objections and rejections. 

Therefore, all objections and rejections having been addressed, it is respectfully 
submitted that the present application is in a condition for allowance and a Notice to that 
effect is earnestly solicited. 
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Should any issues remain unresolved, the Examiner is encouraged to contact the 
undersigned attorney for Applicants at the telephone number indicated below in order to 
expeditiously resolve any remaining issues. 



PLS/CMB 

Intellectual Property Group 
1 909 K Street, N.W. 
Washington, D.C. 20006-1 101 
(202) 263-3000 Telephone 
(202) 263-3300 Facsimile 

Date: September 24, 2004 



Respectfully submitted, 




Paul L* Sharer 
Registration No. 36,004 
Direct No. (202) 263-3340 
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NOVEL COMPOUNDS TO TREAT DIABETES AND ASSOCIATED CONDITIONS 
IM S£ RTM> * CROSS REFEWLMce «> 'R6LKTEO W>U«TI*M" «r*«n l/.y/o*. 

BACKGROUND OF THE INVENTION 

The preseni applicalion is directed to novel antidiabetic compounds. 
The causes of Type 1 and Type II diabetes are still unknown, although both genetic 
and enwonmental factors seem to be involved. Type I diabetes (or insulin-dependent 
diabetes) is an autonomic immune disease in which the responsible autoantigen is still 
unknown. Patients with Type 1 diabetes need to take insulin intravenously to survive. Type II 
diabetes (formerly referred to as non-insulin dependent diabetes) is a metabolic disorder 
resulting from the body"s inability either 10 make a sufficient amount of insulin or to properly 
use the insulin that is produced. Insulin secretion and insulin resistance are considered the 
major metabolic defects, but the precise genetic factors involved remain unknown. 
Patients with diabetes usually have one or more of the following defects: 
Under-production of insulin by the pancreas 
Over-secretion of glucose by the liver 
Defects in glucose transporters 
Desensitization of insulin receptors 
Defects in metabolic breakdown of polysaccharides 
In addition to the IV administration of insulin, currently available medications used 
for diabetes include 4 classes of oral hypoglycemic agents listed in the following table. 



Class 


Marketed * 
Drugs 


Mechanism of 
Action 


Limitations 


Sulfonylureas 


First generation: 
2 

Second 
generation: 3 


Signals beta cells 
to release more 
insulin 


Development of 
resistance 

Hypoglycemia 


Biguanides 


Metformin 


Reduces hepatic 

glucose 

production 

Improves 


Adverse hepatic effects 
Lactic acidosis 
Unwanted 



-.1 - 
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Improves 
sensitivity to 
insulin 


Unwanted 

gastrointestinal effects 


Glucosidase 
inhibitors 


Acarbose 


Reduces glucose 
absorption from 
sut 


Works only arier meals 
GI side effects 


Thiazo 1 i d ined 10 nes 


Troglitazone 

Rosigliiazone 

Piaelitazone 


Reduce insulin 
resistance 


Not effective in 25% of 
patients 

Require frequent liver 
function tests 

Have very long onset of 
action 

Cause weight gain 



As is apparent from ihe above table, there are disadvantages to each of the currently 
available agents for use in the treatment of diabetes. Accordingly, there is a continuing 
interest in the identification and development of new agents, particularly orally administered, 
5 water-soluble agents that can be used for the treatment of diabetes. 

SUMMARY OF THE INVENTION 

Compounds having the general formula (I)-(HI) have glucose- lowering activity. 
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(1) 

StereocenterS (designated by *) could be R- or 

Each bond represented by doued lines could be a double or a single bond, and the 
20 geometry across the bond could be E or Z. 

R and R* are independently H or C1-C20 linear or branched alkyl or alkenyl groups 
that may be sub$tiruted ? or functional groups like COOR*, where R 3 = H, a cation^! -C20 
linear or branched alkyl or C 5 -C, 0 aryl; CONR,R z , where R» and R 2 may be independently or 
together H t linear or branched Ci-Q>o alkyl or C5-C20 aryl, NH 2> OH, C r C 2 o linear or 
25 branched alkoxy, halo, cyano, or R+R*=0. 

A A 7 , A", and C are independently H» Q-C20 acylamino, Ci-C? 0 acyloxy, linear. or 
branched C { -C 2 q alkanoyl, C r C 2 o alkoxycaxbonyl,. C1-C20 linear or branched alkoxy; C r C 20 
linear or branched alkyiamino, C r C 2 o alkylcarboxylamino, <G£C 2 q carbalkoxy; carboxyl, 
cvano halo, hydroxy; and n, rn,and-f» are independently integenrfrom 0 to 3; 

30 B, B\ and B" are independently H, C|-C 20 acylamino, C1-C20 acyloxy; C1-C30 linear 

or branched alkanoyl, C { -C 2 q linear or branched alkenyl 7 C,-C 2 o alkoxycarbonyl, C,-C 2 o 
linear or branched alkoxy; C1-C20 linear or branched alkyl amino* C1-C30 alkyl carboxyl 

-3- 
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amino, Ci.Cid carbalkoxy; aroyj t araaJkanoyl, carboxyl, cyano« halo, hydroxy; and q, r and s 
are inde ^epdentjymte^rs fr om 0 to 3; ^g^^ 

W^R'^ and R'" ** are independently H, Ci-Qq linear or branched alkyl or aJkenyl 
groups which may contain substituems, COOH, C r Q>o alkoxycarbonyl, NH^, CONH 5j C r 
Cio acylamino, OHS gp fllkoxyc ariwnyt, OH, C1-C10 aJkoxy, halo, or cyano. 

X NHj O, S, 3=0, or S0 2 . 



«^l<L«d P UC3U.^+ 




15 

(II) 

Stereocenters (designated by *) could be R- or 

Each bond represented by the dotted line could be a double or a single bond, and the 
geometry across il may be E or Z. 

20 A, A', and C are independently H f C r C 2 Q acylamino, C1-C20 acyloxy, C1-C30 

alkoxycarbonyl, C1-C20 alkoxy, C1-C20 linear or branched alkyl amino, Ci-C?o 
alkylcarboxylamino, C1-C20 carbalkoxy; carboxyl, cyano, halo, hydroxy; and t, u t and w are 
independently integers from 0 to 3; 

B and B' are independently H, C1-C20 acylamino, C t -C 2 o acyloxy; C|-C 2 o alkanoyl, 

25 C1-C20 alkenoyl, C r C20 alkenyl, C|-C 20 alkoxycarbonyl, C,-C 2 o linear or branched alkoxy, 

C1-C20 linear or branched alkyl amino, C1-C20 alkylcarboxylamino, C1-C20 carbalkoxy, C 6 - 
C20 aroyl, CVC 2 o araalkanoyl, carboxyl, cyan, halo, hydroxy; and x and y arc independently 



integers from 0 to 3 ; <fTkt£&ir PB - &<* t%**+ v+&Zy 

R\ R*\ and R' >s are independently H or CrCip linear or branched alkyl or alkenyl 
groups which may contain substituents, COOH, Ci-C 2 o alkoxycarbonyl, NH2, CONH 2 , C r 
C 2 o acylamino, C\ Cm alhoxyearbonyli OH, C i -C 2[) alkoxy, halo or cyano. 

X =* NH, O, S, S=0, or S0 2 ^ 

-4- 

LL^su.ks+1-tuLted positions Or* arowiaA.e nrv^s Oxe. 



zero, 

PAGE 27/36 ' RCVD AT 9/24/2004 9:12:25 PM [Eastern Daylight Time] " SVR:USPTO-EFXRM/0 * DNIS:8729306 * CSID:000 * DURATION (mm-ss):07-24 



SEP 24 '04 21:37 FR MBRScM LLP 
^■ ftciomoy'o Poc t c c i No. 089 4 8 010001 ■ 



000 TO 917038729306 P. 28/36 




10 



(III) 

Siereocemers (designated by *) could be R- or 
The bond represented by the dotted line could be a double or a single bond, and the 
geometry across ix may be E or Z. 

A and C are independently H,CrC 20 acylamino, C r C 20 acyloxy, C|-C 20 linear or 
branched alkanoyl, C,-C 2 o alkoxycarbonyh C r C 20 linear or branched alkoxy, C1-C20 linear or 
1 5 branched alkyl amino, C,-C 20 alkylcarboxylammo, C,-C 20 carbalkoxy; carboxyl, cyano, halo, 

hydroxy; thiol, SOR or SOR 2 ; and f and g are independently integers from 0 to 3; 

B is independently H, O-C20 acylamino, C r C 20 acyloxy; C1-C20 linear or branched 
alkanoyl, C r C 2 o linear or branched alkenoyl, C,-C 2 o linear or branched alkenyl, Ct-C 20 
alkoxycarbonyl, C1-C20 linear or branched alkoxy, C,-C 20 linear or branched alkyi amino, C r 
20 do alky Icarboxylamino, OC20 carbalkoxy, C 5 -C 20 aroyi, C 6 -C 2 o araalkanoyi, carboxyl, 

cyan, halo, hydroxy; and e is an integer from 1 to j ^< ^ SfcR -T^:^ ) 

R\ R*\ and R*" are independently H or C r C 20 linear and branched alkyl or aikenyl 
aroups which may contain substituents, COOH, C r C 20 alkoxycarbonyl, NH 2 , CONH2, C r 
C 20 acylamino, C r C 20 alkoxycarbonyl, OH, Ct-C 20 alkoxy, halo, cyano. 



25 



Brief Description of the Drawings 
Figure 1 shows the blood glucose concentrations found in ob/ob mice given the 
representative compound at a dose of 50 mg/kg for 7 days. 

-Figure 2 shows the blood ghicose concentrations found in diabetic ob/ob mice given 
30 the representative compound at doses of 0 (vehicle), 10, 25, or 50 mg/kg for 7 days (left); and 

those found in lean ob/ob mice given the representative compound at a dose of 50 mg/kg for 
the same period (right). 
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Figure 3 shows the serum triglyceride concentrations and sysiolic blood pressure of 
fructose-fed. insulin-resistant rats that received the representative compound or the vehicle 
for 7 days. 

Figure 4 shows the glucose uptake of 3T3-L1 cells exposed to two different 
5 concentrations of the representative compound (0.1 nM and 0.1 (iM). 

Figure 5 $hows ihe levels of PPAR-y expression found in adipose tissue of ob/ob 
mice treated whh the vehicle or the representative compound (50 mg/kg) for 10 days. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 in the compounds of the formulas 1 # 11 and 1H, the alkyl groups may be linear or 

branched including but not limited methyl, ethyl, propyl, isopropy^ sec-butyl, n-butyl, 
penryl, isopentyl, and the like. Alkenyi groups of 1 to 20 carbon atoms includes but is not 
limited to, ethylene, propylene, butylene, isobutylene, and the like. Aryl groups include 
phenyl, and other multi-ring aromatic structures. Alkoxy includes methoxy, ethoxy propoxy, 

15 isopropoxv. n-buloxy, isobutoxy and the like. Halo includes bromo chloro, fluoro, iodo. 

Acylamino includes ihe group 

O 
II 

2 0 R-C-NH- 

wherein R could be hydrogen^alkyl or aryl. 
Acyloxy includes the group 

25 O 

II 

R-C-O- 



wherein R is hydrogen, alkyl or aryl. 
30 Alkanoyl includes the group 

O 
II 

RC 

35 

wherein R can be hydrogen, alkyl or aryl. 
Alkoxy carbonyl includes the group 

' . . -6- 
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wherein R can be aikyl. 
Alkylamino includes the group 



O 



ROC- 



10 



R-N- 

i 
i 

R 



IS 



wherein the amino group may be mono or di-substituted with aikyl groups. 
Alkylcarboxylamino includes the group 



20 



O 
II 

RO-C-NH- 



wherein R can be an aikyl group. 
Carboalkoxy includes the group 



25 



O 
II 

R-C-O- 



35 



wherein R is an aikyl group. 
Aroyl includes the group 



O 
II 

RC- 



wherein R is aryl. 
Araalkanoyl includes the group 



-7 
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# 



o 

II 

R-R'-C- 



wherein R is aryl and R* is alkylenyL K^r^y*v t 
Preferred compounds of formula are those wherein C and A are hydro gqn, and q=2 
when B is methvl. Other preferred compounds are ihose in which A' is hydrogen and-i^©; 
and in which A" is hydrogen and s=&-. Another preferred class of compounds comprises 
those in which R is hydrogen andTT^s -COOR 3 . A preferred class of substitueni comprises 
those in which R"" is hydrogen, R 7 " and R"" are independently -COOR 3 and X is oxygen. 

The method used for the synthesis of the representative member of the Type (I) 
compounds is shown in Scheme 1. 



15 



-8- 
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4w 



"BuOK 




XH 





yH 



7^ 




(FiOfM* T*.pU***4 P"<SUaM H« 
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A specific method for the synthesis of a representative number of compounds of the 
formula 1 is eb^w-below in Scheme IA. Compounds of the formula II where made starling 
from the second step showing in Scheme I with the appropriate starting materials. The 
compounds of formula 111 may be made by utilizing the chemistry of the last step of Scheme 
1 using the appropriate starting materials. 



Scheme IA 



I cqoh 



Ac 2 OM£A 




COOMft 



CHO 




*BuOK 





DOM* 
COOM« 



10. 
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The compounds of the present invention are useful in the treatment of diseases or 
disorders characterized by the presence of the elevated blood glucose levels, that is 
hyperglycemic disorders, such as diabetes melitis, including both type I and II diabetes as 
well as other hyperglycemic related disorders such as obesity, increased cholesterol kidney 

5 related disorders 7 and the like. The compounds are preferably administered at least to reduce 

the blood glucose level in the host suffering from the hyperglycemic disorder. The sufficient 
amount of the compound is administered to the subject to reduced the blood glucose level to 
an acceptable range which is typically about plus or minus 10%, usually plus or minus 8%, 
and more usually plus or minus 5% of the normal average blood glucose level for the subject. 

0 A variety hosts may be treated with the compounds to reduce blood glucose levels, such as 

humans anTrincludingTpa mnianans hoat such-etlivestock. valuable or rare animalsypets, such 

as 

as dogs and cats. The compounds may be administered by any convenient administration 
technique including, but not limited to, intravenous, intradermal, intramuscular, 
subcutaneous, or oral. The dosage delivered to the host will necessarily depend upon the 
15 route by which the compound is administered but will generally range from about 50- 

500mg/70kg human body weight, and usually from about 1 00-200mg/70kg human body 
weight. 

The compounds will be combined in a physiologically acceptable vehicle to produce 
a pharmaceutical composition. The nature of the physiologically acceptable vehicle will 

10 necessarily depend on the method for which the pharmaceutical^ composition is 

administered. Exemplary vehicles include water, that is, sterile water for injection, saline, 
such as phosphate buffered saline, lyophilized power^in the form of tablets or capsules where 
such forms may include various binders and the like. The amount of the active 
compound in the pharmaceutical composition will be selected in view of the method by 

25 which the pharmaceutical composition is to be administered, and may be determined 

empirically by those of ordinary skill in the art. 

Figures 1 through 5 present the results of preclinical tests performed using a 
compound according to the present invention, 4-(l-carboxy-2-(3,5-dimethoxyphenyl)) 
ethylenyl-4 9 -(2,2-dicarbomethoxy) ethyl diphenyl ether. 

30 When 6-week-old male ob/ob mice were given a 50 mg/kg dose of this compound or 

the vehicle daily for 7 days, the blood glucose concentrations of the mice given the 



11 
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compound were reduced 50% from those of the mice given the vehicle only, and the 
reductions of blood glucose concentrations were observed as early as Day 2 (see Figure 1). 

In another experiment, 6- week-old male diabetic ob/ob mice received the indicated 
oral doses of the test compound daily, Figure 2 shows that the lOmg/kg dose of the 
5 compound lowered blood glucose concentrations as effectively as the 50mg/kg dose. The 

blood glucose concentrations in lean control animals given the highest dose of the test 
compound (50 mg/kg) did not differ from those in animals given vehicle only. 

The ability of this test compound to lower serum triglyceride concentrations and 
blood pressure was studied in fructose-fed ? insulin-resistant rats. For this experiment, male 
10 Sprague-Dawley rats initially weighing 1 50-1 75g were placed on a 60% fructose-enriched 

diet for 1 0 days. On Day 1 1 , rats with hypertriglyceridemia were randomly assigned to 
receive oral doses of vehicle or the compound (50mg/kg) daily for 7 consecutive days. Serum 
triglyceride concentrations were measured 24 hours after each administration of test agent, 
and blood pressure was measured 1 8 hours after test agent administration. Figure 3 A shows 
] 5 that the test compound effectively lowered serum triglyceride concentrations in these rats, 

and Figure 3B shows that the rat$ treated with the lest compound had significantly lower 
blood pressure than did those treated with vehicle. 

Basal glucose uptake of 3T3-L1 cells was measured in the presence of two different 
concentrations of the test compound (0.1 nM and 0.1 jiM). Cells were incubated at 37°C for 
20 48 hours with vehicle or the test compound, and then further incubated with ,4 C- 

deoxyglucose for an additional 30 min at 22°C. The cells were washed and lysed, and the 
total radioactivity in the cells was measured. Figure 4 shows that the glucose uptake 
increased over the basal level in cells treated with the test compound. This result suggests 
that this test compound stimulates glucose uptake in differentiated adipocytes. 
25 In an experiment studying the expression of PPAR-y in the adipose tissue of mice, 

epididymal fat was collected from six different ob/ob mice either treated with vehicle or the 
test compound (50 mg/kg) for 1 0 days, homogenized in lyses buffer, and centrifijged. A total 
of 30 mg of protein was loaded on to SDS polyacrylamide gel, immunoblotted* and probed 
with anti PPAR-g antibody raised against a 15-residue synthetic peptide containing 
30 conserved sequences of PPAR-g (see Figure 5 A). The bands were quantified and represented 

in bar graphs (see Figure SB). The expression levels of PPAR-g in the tissues from vehicle- 
treated and the compound-treated animals did not differ from each other. 

-12- 
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The tests described above and illustrated in the figures show that the compounds 
according to the present invention lower blood glucose concentrations, lower serum 
triglyceride concentrations* lower systolic blood pressure, and increase glucose uptake by 
adipose tissue, but do not affect the expression of PPAR-y by adipose tissue. 
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